For years there has been controversy about whether Haemophilus aegyptius (Koch-Weeks bacillus) should be classified as a separate species of the genus Haemophilus or included in Haemophilus influenzae. The main difficulty has been in selecting the characteristics which would be used to separate the two species, since phenotypically they are similar. This dilemma is not unexpected in view of the fact that transformation (1, 12) and DNA-DNA homology (1j 18) studies have shown a high degree of relatedness.
In 1949, Pittman and Davis (17) investigated an outbreak of acute conjunctivitis in Texas and found that the majority of Haemophilus strains isolated fit the classical description of Koch-Weeks bacillus (primarily H. aegyptius, some H. influenzae). They reported that H. aegyptius should be considered a distinct species, since it could be differentiated from H. influenzae by agglutination of human erythrocytes, growth characteristics, serologic procedures, and, in some cases, by indole production and fermentation of xylose.
Kilian, in a taxonomic study of the genus Haemophilus published in 1976 (8) , divided H. influenzae into five biotypes and classified H. aegyptius in biotype III. In 1976, after studying 112 additional strains isolated from cases of conjunctivitis in Egypt, Tunisia, Denmark, and the United States, Kilian et al. (10) reaffirmed that separation of the two species was not practical and suggested that H. aegyptius be called a hemagglutinating variety of H. influenzae biotype III. However, Mazloum et al. (15) , after examining 29 freshly isolated strains from patients with acute conjunctivitis in Egypt, reported phenotypic characteristics that would distinguish between H. aegyptius and H. influenzae biotype III: growth on trypticase soy agar (TSA) plates with X-and V-factor strips added, bacillary morphology, susceptibility to troleandomycin, indole production, and fermentation of xylose. Kilian Table 1 . The identity of the strains examined was determined by comparing biochemical and phenotypic characteristics (Table  1) and outer membrane protein profiles ( Fig. 1) with those of the type strains.
Identification procedures. All strains were tested with H. influenzae polyvalent and type-specific antisera a through f. Factor requirements for the strains studied were determined by previously described methods (19) Systems, Cockeysville, Md.). The procedures used to detect the synthesis of porphyrins and the production of alkaline phosphatases were those described by Kilian (8) . The procedures and media used to detect urease, ornithine decarboxylase, and indole production were those used routinely in the Special Bacterial Pathogens Laboratory, Centers for Disease Control (4). The urea agar slants and the ornithine-decarboxylase medium were inoculated heavily with growth from an 18-to 24-h chlocolate agar plate (CA; heart infusion agar base [Difco]) with 3% chocolatized rabbit blood and 1% supplement B (Difco), and the results were noted at 4 and 24 h. The indole spot test was used to detect indole production. The Brown modification of the rapid fermentation test (3) was used to determine carbohydrate utilization. The procedure used for human erythrocyte agglutination was that described by Davis et al. (5) , except that organisms were cultured in tubes containing 3 ml of heart infusion broth and 2 drops of Fildes peptic digest of blood. Troleandomycin powder (Roerig-Pfizer, Brooklyn, N.Y.), used for susceptibility testing, was dissolved in 95% ethyl alcohol and phosphate buffer (pH 9.0) to a final concentration of 0.2 mg/ml. Paper disks (6 mm; Schleicher and Schuell Co., Keene, N.H.) were impregnated with 25 ,ul of the solution and air dried; each disk contained 5 ,ug of troleandomycin. Disks were placed onto inoculated CA plates and incubated at 35°C in a candle extinction jar for 24 h, and the zones of growth inhibition were measured. The strains tested were considered susceptible if any zone of inhibition was observed. Gram stains (4) were prepared, and cellular morphology was determined from cultures grown on 5% rabbit blood agar plates incubated for 24 h in a candle extinction jar at 35°C.
Growth conditions and preparation of outer membrane proteins. Cultures were streaked for isolation onto CA plates and incubated overnight at 35°C in a candle extinction jar. An isolated colony was picked and inoculated into a tube containing 10 ml of brain heart infusion broth (BHIB; BBL) supplemented with 6 jig each of NAD and hemin (Sigma Chemical Co., St. Louis, Mo.) per ml, and the broth was incubated overnight at 35°C. The inoculum was then added to 100 ml of BHIB supplemented with 2 to 6 ,ug each of NAD and hemin per ml. The flasks were incubated at 35°C with shaking (160 rpm) for 5 to 7 h, at which time the optical density at 600 nm was 0.35 to 0.45. A purity check of each culture was made by streaking a CA plate for isolated colonies and incubating as described above.
Four strains grew very poorly in supplemented BHIB. These strains were grown on CA plates, harvested, and suspended in 10 mM HEPES (N-2-hydroxyethylpiperazine-N'-2-ethanesulfonic acid) buffer (pH 7.4). Broth cultures and cell suspensions from CA plates were centrifuged at 4,000 x g for 20 min at 4°C in a Sorvall RC2-B centrifuge (Ivan Sorvall Inc., Norwalk, Conn.), and the supernatant fluid was discarded. The pellet was suspended in 100 ml of HEPES buffer and centrifuged as described above. The cells were then suspended in 40 ml of HEPES buffer and centrifuged at 12,000 x g for 10 min at 4°C. The (11) . A discontinuous buffer system was used with a 4% stacking gel and an 11% separating gel (pH 6.8 and 8.8, respectively). A 1.5 by 180-by 160-mm gel (120-mm separating gel and 10-mm stacking gel) was cast on an LKB casting apparatus (LKB Instruments, Gaithersburg, Md.) with 12.0 ml of distilled water, 10 ml of acrylamide solution (30.0 g of acrylamide and 0.95 g N,N'-methylenebisacrylamide in 100 ml of water), 7. (Fig. 1, lanes 1 through 15) or were susceptible to troleandomycin (Fig. 1, lanes 16 Fig. 1 and Table 2 , respectively. All strains had proteins with apparent molecular masses of 31 and 76 kDa and minor proteins between 20 and 100 kDa; some proteins were more prominent than others. Eighteen strains, including the type strain of H. aegvptilus, had one of two outer membrane profile types, and five strains of H. inflluenzae biotype III (including the type strain) had three different protein profile types. Strains with a type 1 protein profile had 27-, 35.5-, and 41.5-kDa proteins (Fig. 1,  lanes 1 through 15) ; one strain (F1947) had a protein that varied between 35.5 and 36.5 kDa on repeat analysis (Fig. 1,  lane 10 ). Strains with a type 2 protein profile had 26-, 29-, 39.5-, and 41-kDa proteins (Fig. 1, lanes 16 through 18) ; one strain (strain 8) had a protein that varied between 38.5 and 39.5 kDa on repeat analysis (Fig. 1, lane 18 ). The type strain of H. inflluenzae biotype III had major outer membrane proteins of 29, 38.5, and 40 kDa (Figure 1, lane 23) ; the other four strains of H. infliuenzae biotype III had major proteins between 27 and 41.5 kDa (Fig. 1, lanes 
